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(57) ABSTRACT 
A braiding machine of the maypole form having co 
acting horngear assemblies positioned in a cylindrical 
housing and arranged to drive spool carriers along a 
double undulating and intersecting drive track groove 
as groups in opposed directions. The form of the groove 
is such as to avoid discontinuities both in normal and in 
tangential components of acceleration forces on the 
spool carriers. Drive is transmitted from the horngear 
assemblies to the spool carriers by drive forks each 
carried on a pivot shaft mounted for oscillating rotation 
through restricted arc on the respective horngear as 
sembly. Oscillating rotation of the drive forks is effected 
by a can follower arrangement engaging a cam track 
such that the drive forks propel the spool carriers along 
the guide track groove with constant or substantially 
constant linear velocity. 

6 Claims, 2 Drawing Sheets 
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1. 

BRAIDING MACHINES 

This invention relates to braiding machines for pro 
ducing a sheathing comprising a multiplicity of interwo 
ven strands and, more particularly, but not exclusively, 
a braiding machine of the so-called maypole type in 
which strand spool carriers follow contra-rotating cir 
cular paths of undulating and intersecting form. 

In GB-A-1 315 370 there is disclosed a braiding ma 
chine of the maypole type having a multiplicity of spool 
carriers each provided with follower means arranged to 
co-act with a fixed circular guide track of double undu 
lating and intersecting form and with drive means ar 
ranged to engage with recesses on horngears arranged 
in a circular, meshing array and respectively carried on 
pillars positioned centrally of the individual undula 
tions. Upon driving the horngears the recesses propel 
the spool carriers along the undulating and intersecting 
guide track such that one group of carriers moves in a 
circular direction and the other group of carriers moves 
in the opposed circular direction and, following the 
intersecting undulations, alternatingly pass radially in 
wardly and radially outwardly of each other. Strands of 
the spool carriers are paid off to form a braided sheath 
ing co-axially of the central axis of the braiding machine 
by virtue of the contra-rotating intersecting undulating 
paths of the spool carriers. 
GB-A-1 315370 proposes that previous arrangements 

in which the undulations of the guide track were 
formed by curves connected by straight lines in the 
region of the intersections be modified such that the 
undulations are constituted solely by constant radius 
curves reversing in direction of curvature at the inter 
sections. 

In practice, braiding machines having guide tracks 
consisting of either circular arcs connected by straight 
lines or intersecting constant radius arcs are limited in 
the speed at which sustained operation is possible, due 
to the noise and wear produced as a result of discontinu 
ities in acceleration forces acting on the spool carriers 
during movement along the guide track. 
According to the present invention there is provided 

a braiding machine having a multiplicity of spool carri 
ers each provided with follower means arranged to 
co-act with a fixed, generally circular, guide track of 
double undulating and intersecting form and with drive 
means arranged to engage with recesses on horngear 
assemblies driven by a circular array of meshing gear 
wheels respectively carried on pillars positioned cen 
trally of the individual undulations in which the motion 
of the spool carriers is arranged to be of a form avoiding 
discontinuities both in normal and in tangential compo 
nents of acceleration forces on the spool carrier upon 
moving around the guide track. 
The invention will now be described, by way of ex 

ample, with reference to the accompanying, partly dia 
grammatic, drawings, in which: 
FIG. 1 is a plan view of an annular portion of a braid 

ing machine, with a part of a top plate and a layered part 
of a horngear plate broken away and spool carriers, 
with the exception of a base portion of one, together 
with adjoining horngear assemblies omitted for the sake 
of clarity; and 

FIG. 2 is a cross-sectional elevation taken on the line 
II-II of FIG. 1 with parts not in the plane of section 
omitted but showing a spool carrier in position. 
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2 
Referring to the drawings, the braiding machine is 

formed with a fixed cylindrical housing 2 supporting an 
annular base plate 4 and an annular face plate 6. Twelve 
tapered posts 8 are secured in apertures 10 spaced equi 
angularly on a common pitch circle in the base plate 4. 
Each tapered post 8 carriers, on roller bearings 12, 14, a 
horngear assembly 16 including a hollow sleeve 18 
provided, at an end portion adjacent the base plate 4, 
with a toothed gear wheel 20 and, at an end portion 
remote from the base plate 4, with a horngear plate 22. 
The toothed gear wheels 20 of respective adjacent 
horngear assemblies intermesh and are driven from a 
toothed pinion wheel 24, on a drive shaft 26, intermesh 
ing with one of the toothed gear wheels 20. 
Each horngear assembly includes four driving forks 

28 mounted on pivot shafts 30 carried in bearings 32, 34 
located at 90 intervals on the hollow sleeve 18 and 
positioned for rotation in a restricted arc adjacent the 
horngear plate 22 in register with stepped recesses 36 in 
the horngear plate. Each driving shaft has keyed 
thereto a follower arm 38 carrying a cam roller follower 
40 urged by springs 42 into contact with a cylindrical 
cam track surface 44 formed on a respective cam plate 
46 secured to the face plate 6 in register with a related 
circular aperture 48 therein co-axial with the associated 
tapered posts 8. 
An annular guide track plate 50 is secured to the face 

plate 6 and the cam plate 46 and, on a face 52 remote 
from the base plate 4 and the cam plate 46, is formed 
with a double undulating and intersecting groove 54 
accommodating boat shaped sliders 56 connected, in 
pairs, to bridge pieces 58. Mounted centrally of each 
bridge piece 58 is a carrier pillar 60 formed with a collar 
62 slidably seating on the horngear plate 22 and with a 
connection means 64 for a carrier 66 for a strand spool 
or bobbin (not shown). A stepped top plate 68 secured 
to the horngear plate 22 serves to retain the collar 62 in 
contact with the horngear plate 22. 
Jaw faces 72 of the driving forks 28 co-act with the 

carrier pillars 60 to transmit drive force thereto. 
In operation, with carriers 66 loaded with strand 

spools positioned in appropriate stepped recesses 36 in 
each horngear plate 22, and with a core feed along the 
central axis of the braiding machine and strands from 
the spools attached to the core, the drive means are 
energised to rotate the horngear assemblies 16. Rotation 
of the horngear assemblies produces movement of the 
carrier boat-shaped sliders 56 along the undulating and 
intersecting guide track grooves 54 by engagement of 
the jaw faces 72 of the driving forks 28 with the carrier 
pillars 60. Since the carriers 66 move as two groups, one 
group moving clockwise and the other group moving 
counter-clockwise, the strand spools on the carriers 
follow paths which cross and produce a braided sheat 
ing on the core feed. 
The form of the undulations in the guide track is such 

as to avoid discontinuities both in normal and in tangen 
tial components of acceleration forces on the spool 
carrier upon moving around the guide track. Thus adja 
cent the intersections, the track has a varying curvature 
intermediate a constant radius and a straight line. The 
profile of the guide track is determined, for the radially 
outer face of each undulation, by the relationship 

X= R cos 6, 

Y= Risin 8 
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where: 
X, Y are the cartesian co-ordinates of points on the 

profile of the radially outer face of a guide track 
undulation 

Ri is a polynomial of the form 

where: 
0i is the angular displacement from the Y axis normal 

ised to lie between 0 and l and is denormalised by 
the relationship 

0n is the total angular displacement from the Y axis 
6 is the angular displacement of the start of the pro 

file curve leading from a circular arc portion 
0f is the angular displacement of the finish of the 

profile curve leading to a circular arc portion 
C1 to C6 are polynomial coefficients. 
The profile of the inner face of each undulating 

groove 54 is determined by modifying the co-ordinates 
of the adjoining portion of the radially outer face to 
accommodate the instantaneous spacing of the carrier 
boat-shaped sliders 56 from the radially outer face 
which depends upon the instantaneous distance be 
tween the points of the slider in contact with the radi 
ally outer face and the central width of the slider. 
The profile of the fixed cam track surface 44 is deter 

mined such that the velocity of a spool carrier 66 along 
the undulating groove 54 is constant or substantially 
constant, rotation of the swinging driving fork 28 aug 
menting or decreasing the angular velocity of the horn 
gear plate 22 to achieve this. 
The co-ordinates Cpx(i); Cpy(i) of the profile are 

given by the relationship: 

Cx(i) + r cos (an 

Cpy(i) = 

i - 1) - Py(i -- 1 -l 
Cy() + r. sin (an (Px(i - 1) - Px(i + 1) 

Where Cx(i) and Cy(i) are the co-ordinates of the centre 
of the roller cam and are given by the relationship: 

Cx(i) = Li costan (py(i)/px(t) + 

(ye(i) - py(t) L2 cos (e. -- tan (%ai- ) 

Cy(i) = L sin Etan (py(i)/px(i) + 

L2 sin (8. -- tan-( 
(ye(i) - py(i) 
(xe(i) - px(i) 
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4. 
Where px(i) and py(i) are the co-ordinates of the fol 
lower pivot point and are given by the relationship: 

px(i+1) = Ll cos (a + i.a.) 

py(i+1) = L sin (a + i.a.) 

Where 
a is 27t/number of carriers 
a is an angular increment 
L1 is the pivot radius 
i is the a counter 
A2 is the follower angle 
L2 is the follower arm length. 
Xe(i) and ye(i) are the re-distributed co-ordinates of 

the carrier center. 
r is the roller radius. 
Thus, the action of the cam roller followers 40 is to 

produce an oscillating restricted rotation of the swing 
ing driving forks 28 as the horngear rotates such that 
the sliders 56 are propelled along the undulating groove 
54 with constant or substantially constant velocity by 
varying the angular velocity of the boats depending 
upon their position along the undulating groove. 
By virtue of the form of the profile of the undulating 

groove, discontinuities in both the normal and tangen 
tial components of acceleration forces acting on the 
carrier 66 are avoided or largely avoided, thereby en 
abling the machine to be operated at a relatively higher 
speed and making for quieter running conditions as well 
as a reduction in wear. 

It will be appreciated that whilst the invention has 
been described in conjunction with a maypole type 
braider, it is also applicable to other forms of braiders in 
which a guide track is utilised to produce movement of 
strand spools or strands. 
We claim: 
1. A braiding machine having a fixed, generally circu 

lar guide track of double undulating and intersecting 
form having radially inner and outer faces; 

a multiplicity of spool carriers each provided with 
follower means, the follower means being arranged 
to co-act with the guide track to constrain motion 
of the spool carriers around the guide track; 

horngear assemblies respectively each carried on 
respective posts positioned centrally of the individ 
ual undulations of the guide track; 

a circular array of meshing gear wheels drivingly 
connected to the horngear assemblies; 

drive means on the spool carriers arranged to be 
engageable by recesses on the horngear assemblies; 

wherein the motion of the spool carriers around the 
guide track is of a form avoiding discontinuities 
both in normal and in tangential components of 
acceleration forces on the spool carriers and the 
profile of the radially outer face of the undulations 
of the guide track approximates to a form deter 
mined by a relationship 

X= Ricos 6 

Y-Risin 6 

where: 
X, Y are the cartesian co-ordinates of points on the 

profile of the radially outer face of a guide track 
undulation, and 

Ri is a polynomial of the form 



4,774,871 
5 

and where: 
0i is the angular displacement from the Y axis normal 

ized to lie between 0 and 1 and is denormalized by 
the relationship 

0n=0;(0?-0)+8, and 

6 is the total angular displacement from the Y axis, 
6, is the angular displacement of the start of the pro 

file curve, 
0f is the angular displacement of the finish of the 

profile curve, and 
C to C6 are polynomial coefficients. 
2. A braiding machine as claimed in claim 1, wherein 
the radially inner face of the undulations of the guide 

track is spaced from the outer face of the undula 
tions by an amount accommodating movement of 
the follower means around the guide track. 

3. A braiding machine as claimed in claim 2 wherein 
the recesses on the horngear assemblies are formed as 
swinging forks mounted on pivot shafts provided for 
restricted rotation on the horngear assemblies to aug 
ment or decrease the angular velocity imparted directly 
by the horngear assembly to the follower means, each 
pivot shaft carrying a can follower arm provided with 
a roller cam follower contacting a fixed cam track sur 
face centered on the respective horngear assembly axis, 
the profile of the fixed cam track surface being deter 
mined such that the linear velocity of a spool carrier 
along the undulating guide track is constant or substan 
tially constant. 

4. A braiding machine as claimed in claim 3, wherein 
resilient biassing means are connected to each roller 
cam follower and are effective resiliently to bias 
the roller cam follower into contact with the asso 
ciated fixed can track surface. 

5. A braiding machine as in claimed in claim 3, 
wherein the guide track is in the form of a groove and 
the follower means include boat shaped sliders slidable 
in the groove and connected, in pairs, to bridge pieces 
carrying centrally disposed pillars each having a collar 
seating on horngear plates of the horngear carrier. 

6. A braiding machine including a fixed cylindrical 
housing and 
mounted on the cylindrical housing, an annular base 

plate and an annular face plate formed with equi 
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6 
angularly spaced apertures on a common pitch 
circle; 

mounted on the base plate, posts respectively regis 
tering centrally with the equi-angularly spaced 
apertures in the annular face plate; 

rotatably mounted on each post, a horngear assembly 
including, positioned adjacent the base plate, a 
toothed gear wheel and, positioned adjacent the 
face plate, a horngear plate formed with recesses; 

the toothed gear wheels of adjaent horngear assen 
blies being arranged to intermesh and the horngear 
plates of adjacent horngear assemblies being ar 
ranged to co-act to bring the recesses into sequen 
tial registration; 

associated with each recess, a pivot shaft extending 
parallel to the posts and mounted for rotation 
through a restricted arc in bearings on the horn 
gear assembly; 

rigidly connected to each pivot shaft, a follower arm 
carrying a cam roller follower and a drive fork; 

positioned on the face plate, and respectively regis 
tering with each aperture, a cam track engaging 
with the associated cam roller follower; 

extending around the respective apertures, undulat 
ing and intersecting guide track grooves, the 
grooves intersecting intermediate adjacent aper 
tures; 

slidably positioned in the guide track groove, slider 
means; 

mounted on each slider means, a carrier pillar formed 
with a collar slidably seating on the horngear plate 
and connection means or a strand spool carrier, the 
pillar being drivingly engagable by the said drive 
forks carried on the follower arms to drive the 
pillar and the associated carrier and slider means 
along one guide track groove with the drive trans 
ferring from a drive fork on one horngear assembly 
to a drive fork on the adjacent horngear assembly 
adjacent an intersection of the guide track groove 
with the other guide track groove; and 

the guide track grooves having, adjacent the intersec 
tion, a curvature, varying smoothly intermediate a 
constant radius and a straight line and the cam 
tracks having curvatures arranged to impart an 
oscillating restricted rotation to the drive forks 
such that the drive forks propel the slider means 
along the double undulating intersecting guide 
track grooves with a constant or substantially con 
stant linear velocity upon the horngear assemblies 
being rotated with constant angular velocity. 
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